Ternary mutual diffusion coefficients (D 11 
Introduction
L-3,4-dihydroxyphenylalanine (L-dopa) is one of the most important drugs for the treatment of Parkinson disease [1] . It is usually administered orally and is rapidly absorbed. However, the extent and rate of absorption and the resulting clinical response depend on multiple factors, including the stomach and intestine pH. Diffusion coefficients provide a direct measure of molecular mobility, an important factor in deciding rates of absorption. Moreover, the coupled diffusion of different solution components (including proton-coupled transport) and changes in the solution pH can be responsible for significant variations in the solubility and rate of absorption of drugs. A few diffusion coefficients for binary aqueous solutions of L-dopa [2] (or hydrochloric acid [3, 4] at 25 ºC have been reported, but no data are available for the coupled diffusion of L-dopa in aqueous solutions. In this study, we report ternary mutual diffusion coefficients (D ik ) measured by Taylor 
Experimental
L-Dopa (Fluka purum mass fraction purity ≥ 99 %) and HCl (Sociedade Portuense de Drogas, 33.5 wt % HCl in water) were used as received. Solutions were prepared in calibrated volumetric flasks with Millipore water. See table 1.
The Taylor dispersion method for the measurement of diffusion coefficients is based on the dispersion of small amounts of solution injected into laminar carrier streams of solution of different composition flowing through a long capillary tube. The technique is described in detail in the literature [6] [7] [8] . Only a brief summary of the equipment and procedure used in the present study [9] [10] [11] [12] [13] [14] is presented here. 
to the detector voltages. The additional fitting parameters were the mean sample retention time t R , peak height V max , baseline voltage V 0 , and baseline slope V 1 . r is the internal radius {0.5579 (± 0.003)} mm of the dispersion tube.
Diffusion in aqueous {L-dopa (1) + HCl (2)} solutions is described by the ternary diffusion equations
The Taylor technique can also be used to measure mutual diffusion coefficients 
Results and discussion
The diffusion coefficients of the {L-Dopa (1) + HCl (2)} solutions were measured six times at each composition and averaged. The results are summarized in table 2. Aqueous H + ions and L-dopa molecules associate in aqueous solutions
The equilibrium constant (K c ) for the reaction is 200 mol·dm −3 at 25 o C [16] . In addition to providing an association mechanism for the coupled diffusion of L-dopa and HCl, the charged L-dopa⋅H + complex will migrate in the electric field (diffusion potential gradient) generated by concentration gradients in L-dopa or HCl. To assess the possible importance of these effects, Fick equations 2 and 3 for the fluxes of the total L-dopa and HCl components can be combined with the Nernst-Planck equations
for the fluxes of the diffusing species (L-dopa molecules and the L-dopa⋅H [17] . (10) in the electric field
The transference number (t q ) and activity coefficient of ionic species q are calculated 
Conclusions
The We consider, as an approximation, D S = D 11 (X 1 = 0).
